2018 were not created according to topics, and each session included talks on different fields, with no common theme. However, for the convenience of the reader, this summary of the meeting was designed according to various topics on cADRs gathered from different sessions.
Pharmacogenomics
Professor Elizabeth Phillips, Vanderbilt University Medical Center, Nashville, TN, USA, discussed that the therapeutic recommendations for HLA-B*15:02 screening are now also applicable to oxcarbazepine; it is recommended to not use oxcarbazepine if the patient is HLA-B*15:02 positive and oxcarbazepine-naïve. If the HLA-B*15:02 genotype is negative, then patients can use oxcarbazepine as per the regular doses recommended. Other aromatic anticonvulsants, including phenytoin, phenobarbital, lamotrigine, eslicarbazepine, and fosphenytoin, have limited indications that link Stevens-Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) with the HLA-B*15:02 allele. Nevertheless, it is advisable to be cautious when selecting a different aromatic anticonvulsant [1] .
Professor Elizabeth Phillips also presented a translational laboratory-to-bedside research success story-the discovery of HLA-B*57:01-associated abacavir hypersensitivity. Using a mouse model, it was discovered that CD4 + T cells have a major role in induction of tolerance to a modified endogenous peptide repertoire of the HLA-B*57:01 allele when combined with abacavir. Hence, some who carry the HLA-B*57:01 allele do not have adverse drug reactions to abacavir. This discovery also allows for future studies in the field of T-cell-mediated drug tolerance [2] .
Professor Neil H. Shear, University of Toronto, Canada, emphasized that knowledge and awareness of at-risk ethnicities, genetic associations and screening, as well as usage guidelines, have been found to be limited in general physicians and physicians of other specialties, other than dermatology, in a Canadian academic institution; however, interest in learning about these topics is high.
Professor Bruce C. Carleton, Pediatrics, Division of Translational Therapeutics, Faculty of Medicine, University of British Columbia, Pharmaceutical Outcomes Programme, British Columbia Children's Hospital, and Child Family Research Institute, Canada, presented the Canadian Pharmacogenomics Network for Drug Safety, which is a group of healthcare centers in Canada that were the first to confirm human leukocyte antigen (HLA) involvement in skin reactions in children due to carbamazepine. [5] .
Professor Haur Yueh Lee, Department of Dermatology, Singapore General Hospital, and Allergy Centre, Singapore General Hospital, Singapore, reported that strontium ranelate, an anti-osteoporotic medication registered in the European Union in 2004, was found to have increased risk of both drug reaction with eosinophilia and systemic symptoms (DRESS) and SJS/TEN. HLA analysis suggests that two alleles, HLA-B*58:01 and HLA-A*33:03, are genetic risk factors for inducing SJS/TEN in Asian patients consuming strontium ranelate [6] .
Professor Tsu-Man Chiu, Division of Dermatology, Department Changhua Christian Hospital, Taiwan, described an analysis from multiple Asian countries that found new potential drug causes of SJS/TEN in Asian populations: strontium ranelate, cyclooxygenase (COX)-2 inhibitors, oxcarbazepine, and sulfasalazine. In addition, quinolones were also found to be a common cause. Several drugs (sorafenib, oseltamivir, isotretinoin, and terbinafine) labeled as carrying a risk for SJS/TEN by the US FDA were not found to be a risk factor for inducing SJS/TEN in the Asian countries investigated in this research [7] .
Professor Chun-Wei Lu, Department of Dermatology, Drug Hypersensitivity Clinical and Research Center, Chang Gung Memorial Hospital, Linkou, Taiwan, explained that in terms of treatments, the anti-tumor necrosis factor (TNF)-á biologic agent etanercept has been found to serve as an effective alternative to corticosteroids in SJS/TEN in terms of reducing the skin healing time and decreasing the TNFá and granulysin secretions in blister fluid and plasma, as well as increasing the regulatory T cell (Treg) population [4] .
Professor Roni P. Dodiuk-Gad, Technion Institute of Technology, Israel, and the University of Toronto, Canada, reported that survivors of SJS/TEN have severe long-term psychological complications, decreased health-related quality of life [8] , and physical complications, and require ongoing medical follow-up [9] .
Professor Chun-Bing Chen, Department of Dermatology, Drug Hypersensitivity Clinical and Research Center, Chang Gung Memorial Hospital, Keelung, Taipei, Linkou, and Chang Gung University College of Medicine, Taoyuan, Taiwan, explained that lupus erythematosus mimicking TEN is a specific cutaneous manifestation of lupus erythematosus. A longer clinical course, positive antinuclear antibodies (ANAs), decreased C3 or C4, positive lupus band test, and periadnexal infiltration or melanin incontinence in histopathology help to differentiate lupus erythematosus from TEN.
Professor Miho Mukai, Keio University Department of Dermatology, presented a case of a person who developed psoriasis on scars following TEN and suggested that re-epithelialization and ethanol injection might contribute to the characteristic course of psoriatic lesions.
Professor Mayumi Ueta, Department of Frontier Medical Science and Technology for Ophthalmology, Kyoto Prefectural University of Medicine, Kyoto, Japan, explained that medications including cold medicines and nonsteroidal antiinflammatory drugs (NSAIDS) were the most common causative drugs for SJS/TEN with severe ocular complications.
Drug-Induced Hypersensitivity Syndrome/ Drug Reaction with Eosinophilia and Systemic Symptoms
Professor Tatsuya Katsumi, Department of Dermatology, Niigata University Graduate School of Medical and Dental Sciences, Niigata, Japan, described a new severity score for drug-induced hypersensitivity syndrome (DiHS)/drug reaction with eosinophilia and systemic symptoms (DRESS) as a useful tool. This scoring system also made it possible for predicting complications induced by cytomegalovirus (CMV) and when to consider early treatment with anti-CMV drugs [10] . He also emphasized that in patients with DRESS, a small skin ulcer could be an initial sign of CMV infection before the CMV antigen became positive. Professor Anna Nakajima, Nara Medical University, Japan, reported a case of drug eruption resembling DRESS that developed 5 months after beginning lamotrigine. The author suggested that the lag period due to lamotrigineinduced DRESS can be very long.
Professor Siew Eng Choon, Hospital Sultanah Aminah Johor Bahru, Johor, Malaysia, reported that commonly implicated medications in severe cutaneous drug reactions include allopurinol, anticonvulsants (phenytoin and carbamazepine), antibiotics, and NSAIDs.
Professor Hideo Asada, Department of Dermatology, Nara Medical University of Medicine, Japan, explained that thymus and activation-regulated chemokine (TARC; a T helper [Th] 2-associated chemokine) levels in serum are higher in the acute stages of DRESS than in other drug eruptions, providing a marker for early diagnosis of DRESS.
Molecular Mechanisms in Adverse Drug Reactions
Professor Riichiro Abe, Niigata University Graduate School of Medical and Dental Sciences, Japan, presented a new term, 'necroptosis', to describe necrotic cell death that can be driven by molecular pathways and is dependent on receptor-interacting protein kinase-3 (RIPK3) [11] . Necroptosis is derived from the two known terms describing two different forms of cell death-necrosis and apoptosis. Necrosis is a mechanism of cell death that is a cause or consequence of disease, while apoptosis is driven by a set of molecular mechanisms that 'program' cells to die. Necroptosis is suggested to be induced by interactions of formyl peptide receptor 1 (FPR1) and annexin A1, and may contribute to SJS/ TEN development. Hence, the necroptosis pathway can be a drug target for treating patients with SJS/TEN [12] . Professor Shuen-Iu Hung, Department and Institute of Pharmacology, School of Medicine, National Yang-Ming University, Taipei, Taiwan, discussed that T-cell receptor (TCR) clonotypes are implicated in the pathophysiology of several drug reactions also involving HLA alleles. It has been shown that there is a need for a specific T-cell repertoire, in addition to a specific HLA allele, to develop a severe drug reaction. Hence, this could explain why not all HLA-B*15:02 carriers have a reaction to carbamazepine. The drug-specific TCRs of cytotoxic T-cell lymphocytes have key roles in inducing SJS/TEN [13] . In addition, it has been found that Th17 cells could be involved in inducing SJS/TEN. These major findings provide us with insight into the pathogenesis of, and treatment possibilities for, SJS/TEN [14] .
Professor Teresa Bellón, Hospital La Paz Health Research Institute, Spain, reported that in DiHS/DRESS, there is a slow transition from Treg to Th17 cell expansion that is mediated by different subtypes of monocytes (MOs) that vary during the early and prolonged latent period of DRESS. In the early stages of DRESS, MOs are more likely to expand induced Tregs (iTregs) due to the increase in CD14 + classical MOs. However, at the later stages, there is induction of Th17 cell development due to CD16 patrolling MOs that produce the cytokine IL-6. Hence, one potential therapeutic target for DiHS/DRESS is the particular subtype of MOs that can influence either Treg or Th17 cell expansion [15] .
Professor Sylvia H. Kardaun, Department of Dermatology, Isala-Diaconessenhuis, Meppel, The Netherlands, emphasized that it is very important to use validation scoring systems for various severe cutaneous adverse drug reaction (SCAR) subtypes, and suggested that application of these scoring systems indicate that true overlap is rare.
Cancer Treatments and Toxicity
Professor Chia-Yu Chu, Department of Dermatology, College of Medicine, National Taiwan University, Taiwan, explained that increasing attention is being given to anticancer therapies and the link between treatment outcome and cutaneous toxicity. In all three main classes of anticancer agents, skin toxicity is a potential biomarker for positive treatment response. The following are examples of such adverse effects: (1) molecularly targeted kinase inhibitors-hand/foot syndrome; (2) immune checkpoint inhibitors-pigmentary changes such as vitiligo; and (3) cytotoxic chemotherapeutics -alopecia. An increased awareness of these toxicities is important as it could provide recognition of the effectiveness of anticancer therapy and subsequently influence patient outcomes and further treatment decisions [16] .
Professor Yi-Shuan Sheen, Department of Dermatology, National Taiwan University Hospital, and College of Medicine, National Taiwan University, Taiwan, discussed that epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-TKIs) are associated with vascular adverse events. Use of these drugs can contribute to impairment of blood vessel walls through multiple factors, leading to vascular injury and inflammation [17] .
Professor Lukas Flatz, University of Zurich, Switzerland, explained that new research findings suggest that uveitis may be a positive surrogate marker for a melanoma response to therapy in patients treated with pembrolizumab; uveitis is a very rare adverse effect occurring in approximately 1% of patients who are being treated with pembrolizumab. Accordingly, patients should have ophthalmological examinations, including optical coherence tomography, prior to the start of immunotherapy, and regular follow-up during treatment [18] .
Investigative Tests
Professor Jettanong Klaewsongkram, Chulalongkorn University, Thailand, explained that drug causality assessment in cADR remains a challenge. Some testing options available include an in vivo drug patch test (DPT) and ex vivo interferon (IFN)-ã enzyme-linked immunospot (ELISpot) assay with lymphocyte transformation test (LTT). The culprit drug may be found by using both DPT and ELISpot tests [19] .
Professor Pawinee Rerknimitr, Division of Dermatology, Department of Medicine, Faculty of Medicine, Skin and Allergy Research Unit, Chulalongkorn University, Bangkok, Thailand, presented findings that the T-cell activation assay is an alternative test for the LTT to screen for culprit drugs. The test sensitivity is around 80% and its specificity is around 95%. The test comprises three different protocols to assess the expression of the various cytokines: flow cytometry assessing granulysin expression in CD4 + T cells; ELISpot assay measuring granzyme B production; and a cytokine bead array measuring IFNγ levels in cell supernatant. Using the T-cell activation assay and the ALDEN score can increase the chances of identifying the culprit drug [20] .
Professor Takayoshi Komatsu-Fujii, Department of Dermatology, Kyoto University School of Medicine, Kyoto, Japan, emphasized that activation-regulated chemokine (sTARC) levels and serum thymus are positively correlated with inflammation, and suggest prognostic value of sTARC for drug eruptions [21] .
Professor Hiroyuki Niihara, Department of Dermatology, Shimane University Faculty of Medicine, Shimane, Japan, explained that an effective and useful tool is a new HLA-detecting method called loop-mediated isothermal amplification (LAMP) [22] . This has been tested for HLA-B*58:01:01 and HLA-A*31:01:02 in the Japanese population, with both high sensitivity and specificity.
Professor Wichittra Tassaneeyakul, Department of Pharmacology, Faculty of Medicine, Khon Kaen University, Thailand, reported that a recent success of translational medicine in Thailand involves the HLA-B*15:02 test, which has been conducted for free for Thailand citizens since 1 October 2018, to prevent carbamazepineinduced SJS/TEN.
Other Insightful Discussions
Professor Maja Mockenhaupt, Medical Center and Medical Faculty, University of Freiburg, Germany, presented various epidemiological studies on SCAR, focusing on the studies investigating the frequency and risk factors of SCARs.
Professor John R. Stanley, Dermatology, University of Pennsylvania, Philadelphia, PA, USA, led an inspiring discussion, pointing out that many discoveries required only paying attention to simple observations, and also described some discoveries made throughout his career.
Conclusion
iSCAR 2018 was a very important international scientific conference in which new discoveries and future directions were presented. Information on the scientific conference can be found on the official website, http://wjda7 0.jp/iscar .html (see electronic supplementary material for the iSCAR 2018 program).
